Introduction {#sec0005}
============

Neck pain is one of the major musculoskeletal disorders in the adult population[@bib0200]; its prevalence in the world ranges from 16.7% to 75.1%.[@bib0205] This condition has a complex etiology, including a number of factors: ergonomic (strenuous physical activity, use of force and vibration, inadequate posture, repetitive movement), individual (age, body mass index, genome, musculoskeletal pain history), behavioral (smoking and level of physical activity), and psychosocial (job satisfaction, stress level, anxiety, and depression).[@bib0210], [@bib0215]

Some studies show the relationship between neck pain and associated factors. In China, it was observed that individuals who reported neck pain[@bib0220] were the ones who performed manual activities above shoulder level, utilized vibrating tools, and remained in the sitting or standing position with bent necks. In the United States,[@bib0225] neck pain was associated with women, married and separated people who suffered from some morbidity (respiratory, cardiovascular, and gastrointestinal diseases, among others) and psychological alterations (depression, difficulty falling asleep, and insomnia), whereas high educational level[@bib0225] and regular physical activities were considered protective factors.[@bib0230]

Neck pain is a major cause of morbidity and disability in everyday life and at work in many countries. It can have an impact on the individual\'s physical, social, and psychological well-being, contributing to increasing costs to society and businesses. In addition, with the increasing aging population of medium- and low-income countries, the prevalence of neck pain will grow significantly in the coming decades,[@bib0235] requiring knowledge of the risk factors and forms of preventive and/or curative interventions (for example, global postural re-education, segmental stretching,[@bib0240] dry needling, and percutaneous electrical nerve stimulation,[@bib0245] among others). It is also important to highlight that, in Brazil, population-based studies regarding pain have been frequently related to lumbar or general pain,[@bib0250] while neck pain needs further research.

The present study aimed to verify the prevalence of neck pain in a population-based sample of adults aged 20 and older and to analyze the associations of neck pain with the demographic, socioeconomic and ergonomic aspects that are related to the aforementioned lifestyle and morbidity.

Methods {#sec0010}
=======

This cross-sectional design study was conducted in the urban area of Bauru, a city located in the central western region of the State of São Paulo (Brazil) has a population of approximately 337,094 inhabitants -- of which 207,021 are aged over 20. The project was approved by the Human Research Ethics Committee of Universidade do Sagrado Coração, Bauru, SP, Brazil (approval no. 957481). The participants signed a consent form, as recommended by Resolution 196 of the National Health Council.

The age and gender groups (called sample domains) were firstly defined with a minimum number of individuals per sample, in order to allow further analysis. Six sample domains were determined: 20--35-year-old men; 20--35-year-old women; 36--59-year-old men; 36--59-year-old women; 60-year-old and older men; and 60-year-old and older women.

The sample size calculation was based on the following premises: an estimated proportion of 50% of the population subgroups, since this is the maximum variability that leads to obtaining conservative sample sizes; a 95% confidence level in the estimation of confidence intervals; a 10% sampling error, indicating that the amplitude between the estimated sample and the population parameter should not exceed this value; and a design effect (deff) equal to 2. Therefore, the sample size for each group was at least 200 individuals (100 male and 100 female), totaling 600 participants.

Sampling was drawn from a two-stage cluster. The primary sampling units (PSUs) were the census tracts, and the secondary sampling units were the residences. The PSUs were drawn by systematic sampling with a probability proportional to their sizes.[@bib0255] The sampling units were obtained from the National Survey of Household Samples from 2011,[@bib0260] which produced an address list of private homes for each census tract. A total of 50 urban census tracts were drawn from the 476 identified ones.

The number of households to be drawn from each sampling domain[@bib0255] was determined, and the ratio between the average number of individuals and the number of households was then calculated. Therefore, it was decided that around 12 households should be visited for every census tract. These households were systematically drawn and all individuals residing in them were considered eligible for the interviews. A new household was randomly selected in case of refusal.

The individuals who were not located after four visits (of which at least one at night and one on the weekend), including those who were traveling, were considered as loss. The individuals who refused to answer the questionnaire by personal choice were considered as refusals.

Individuals who were living in institutions such as nursing homes and prisons and those who were unable to answer the questionnaire were excluded from the study. The elderly underwent the Mini-Mental State Examination at the beginning of the interview, so their cognitive state, as well as the reliability of their answers, could be assessed. Participants who scored less than 27 points[@bib0265] are considered to have cognitive loss and, therefore, were excluded.

Interviews were conducted by 10 senior physical therapy students. All have undergone theoretical and practical training, which included home approach, interviewing techniques, and issues related to the research tool. A pilot study was performed as part of the training, and the fieldwork was supervised by the researchers involved in the study.

Data was collected from February to June 2012. After the interviews, the questionnaires were coded by the interviewers and revised by the researcher in charge. The supervisors also conducted quality control, which consisted of administering reduced questionnaires to 10% of the respondents.

The variable "neck pain" was observed using the Nordic questionnaire, which was validated and adapted to the Brazilian culture.[@bib0270] Neck pain was defined as pain, ache, or discomfort in the area between the occiput and the third thoracic vertebra and between the medial borders of the scapulae.[@bib0275] In the interview, individuals were asked the following question: "Did you have any pain or discomfort in the neck in the past year?" In addition to the verbal questionnaire, an image of the spinal regions in different colors was also presented, so the interviewees could better specify the neck region that was painful.[@bib0270]

The demographic characteristics (age, gender, and race) and socioeconomic characteristics (income and marital status) were evaluated through a pre-coded questionnaire with closed questions. Gender was categorized as female and male; age was categorized into three age groups; marital status was categorized into single, married, and widowed/separated; and education was defined in years (0--4 years, 5--8, 9--11, and 12 or more). Race (white, black, mulatto) was noted by the interviewers and income was based on the minimum wage (MW) (low: up to 3 times the MW; middle: from 4 to 9 times the MW; and high: 10 or more times the MW).[@bib0280]

The questions regarding the sedentary activities (time on TV and on the computer and/or playing video games) were "Do you watch TV in a normal week?" (yes; no); "How many times do you watch TV in a normal week?" (up to two times; three to four times; five times or more in the week); "How many hours do you watch TV on a normal day?" (up to 2 h; over 3 h per day); "How often do you use the computer or play video games in a normal week?" (up to two times; three to four times; five times or more per week); "For how many hours do you use a computer or play video games on a normal day?" (up to 2 h; over 3 h per day).[@bib0285]

The ergonomic variables were characterized by the perception of the interviewees, who identified one of four options (never, rarely, usually, or always) that best characterized the frequency of exposure they had at work or at the time of the interview. The measured variables included physical stress, vibration, repeatability, and bad posture, characterized by how often the interviewee worked in the sitting or standing positions. In order to define the association between neck pain and ergonomic variables, the frequencies obtained in the categories "never" and "rarely" were added and categorized into a single group; the same was done to the categories "generally" and "always".[@bib0280]

The individuals who reported smoking daily (at least one cigarette per day) or occasionally (less than one cigarette per day) were considered smokers. The individuals who had stopped smoking at least 6 months before the interview were considered former smokers.[@bib0290]

Data on morbidity were collected during the interview, in which the subjects answered the question: "among the alternatives below (hypertension; osteoporosis; diabetes; osteoarthritis; skin, respiratory, gastrointestinal, pancreatic, or liver diseases; genital and urinary system diseases), choose the one/ones that matches/match the diagnosis you received from a doctor in the last 12 months.[@bib0295]

The International Physical Activity Questionnaire (IPAQ)[@bib0300] has been validated for the Brazilian population and was utilized to check the physical activity level of the subjects. A threshold of 150 min of physical activity per week was established to classify the individuals as active (150 min per week or more) or insufficiently active (below 150 min per week).[@bib0305]

The obtained data was then inserted into a database and the analyses were stratified by gender, using the SPSS version 10.0 (SPSS Inc., Chicago, IL, USA). Absolute and relative frequency distributions were performed for categorical variables, as well as the calculation of prevalence ratios (PR) with 95% confidence interval (CI).

Poisson regression was utilized to analyze the variables associated with neck pain, respecting a hierarchical model of relationships among the variables. This technique is justified since the outcome could present high prevalence (20% or more), which would result in an overestimated effect size and odds ratio (OR) obtained using logistic regression analysis. The PR were calculated, as well as their respective 95% confidence intervals (CI).

Results {#sec0015}
=======

A total of 641 eligible individuals were found in the selected households, but only 600 were interviewed. The main reasons for loss (*n* = 41) were "absent residents" and "scheduled with the interviewer but did not show up". The refusals were "unresponsive in the interview" and "the interview is too long/it takes too much time to answer".

[Table 1](#tbl0005){ref-type="table"} shows the sociodemographic characteristics, the levels of physical activity, and smoking habits of the sample of individuals older than 20 years, living in the city of Bauru in the central western region of São Paulo state (Brazil). It can be observed that the highest percentage of individuals of both genders had between 9 and 11 years of schooling, were white, married, non-smokers, and had low income and sedentary habits.Table 1Distribution of frequencies of sociodemographic characteristics, level of physical activity, and smoking habits of the sample of individuals aged over 20 living in the city of Bauru, according to gender.Table 1FactorsGenderMaleFemale*N*%*N*%*School years* *12 or higher education*5719.04816.0 9--1112642.011839.3 5--86521.76421.3 0--45217.37023.3  *Race* White23779.024381.0 Black175.7217.0 Mulatto4615.33612.0  *Marital status* Married18060.016555.0 Single8528.36521.7 Widower/separated3511.77023.3  *Income* High3913.03210.7 Middle7224.06822. Low18963.020066.7  *Smoking* Not smoker16053.320367.7 Former smoker7424.75418.0 Smoker6622.04314.3  *Physical activity level* Active9933.011137.0 Sedentary20167.018963.0

Of the total number of interviewees, 94.3% watch TV and 95.4% of them watch it more than three times a week, while 46.5% watch TV for three or more hours a day. The data show that 47.7% of the interviewees use computers and play video games, and 74.5% of them use these devices for more than five hours a day, whilst 55.6% use them for up to two hours a day.

It was possible to observe that 62.8% of the subjects had always worked in the sitting position; 76.3% had worked in the standing position; 48.5% had worked in the standing position and leaning their bodies; 26.0% had worked in the sitting position and leaning their bodies; 2.8% had worked in the kneeling position; and 8.2% had worked in the sitting position and lifting loads. Approximately 60.0% of the subjects had always performed repetitive movements; 33.3% had always carried loads, and 15.8% were always exposed to vibration.

20.3% of the individuals (CI 17.3--23.7) had reported feeling neck pain at least once in the 12 months preceding the interview. From these, 18.0% (CI 14.0--22.7) were men and 22.7% (CI 18.2--27.7) were women.

[Table 2](#tbl0010){ref-type="table"} shows that the individuals who were separated and widowed, mulatto, had low income, and reported having had two, three or more diseases were associated with the presence of neck pain.Table 2Prevalence of neck pain by sociodemographic characteristics, physical activity level, reported diseases, and smoking.Table 2VariablesNeck painPrevalenceTotal*N*%PR 95% CI*Gender* Male3005418.01.00 Female3006822.71.26 (0.91--1.73)  *Age-groups* 20--35 years2003718.51.00 36--59 years2003819.01.03 (0.68--1.54) 60 or more2004723.51.27 (0.87--1.86)  *School years* 12 or higher education1052422.91.00 9--112443916.00.70 (0.44--1.10) 5--81292821.70.95 (0.59--1.54) 0--41223125.41.11 (0.70--1.77)  *Race* White4809118.91.00 Black38821.11.11 (0.58--2.11) Mulatto822328.01.48 (1.00--2.19)  *Marital status* Married3456418.51.00 Single1502214.70.79 (0.51--1.23) Widowed/separated1053634.31.85(1.31--2.61)  *Income* High7179.91.00 Middle1402316.41.67 (0.75--3.70) Low3899223.62.40 (1.16--4.96)  *Smoking* Not smoker3636718.41.00 Former smoker1282721.11.14 (0.77--1.70) Smoker1092825.71.39 (0.95--2.05)  *Related diseases* None1781910.61.00 One1382014.51.35 (0.75--2.43) Two1072220.61.92 (1.09--3.37) Three or more1786134.33.19 (1.99--5.11)  *Physical activity level* Active2104722.41.00 Sedentary3907519.20.86 (0.62--1.19)[^1]

From [Table 3](#tbl0015){ref-type="table"}, it is possible to notice that the variables related to sedentary activities were not associated with neck pain.Table 3Prevalence of neck pain by sedentary activities.Table 3VariablesNeck painPrevalenceTotal*N*%PR 95% CI*Watch TV* No44715.91.00 Yes56611520.30.99 (0.50--1.95)  *Number of times TV/week* Up to 226311.51.00 3--4671420.91.81 (0.57--5-79) 5 or more4739820.71.80 (0.61--5.28)  *Amount of hours TV/day* Up to 23036521.41.00 Over 32635019.00.89 (0.64--1.23)  *Use of computer/videogame* No3147523.91.00 Yes2864716.40.69 (0.50--0.95)  *Number of times computer/videogame/week* Up to 2371027.01.00 3--436616.70.62 (0.25--1.52) 5 or more2133114.60.54 (0.29--1.00  *Amount of hours computer/videogame/day*Up to 21592415.01.00Over 31272318.11.20 (0.71--2.02)[^2]

Neck pain was significantly associated with repetitive movement, activities that require lifting and moving loads, and being in the sitting and leaning positions ([Table 4](#tbl0020){ref-type="table"}).Table 4Prevalence of neck pain by ergonomic or work variables.Table 4VariablesNeck painPrevalenceTotal*N*%PR 95% CI*Repetitive movements* Never/Rarely2403916.21.00 Always/Usually3608323.11.42 (1.01--2.00)  Vibration/Shake Never/Rarely5059819.41.00 Always/Usually952425.31.30 (0.88--1.92)  *Carrying and transporting loads* Never/Rarely4007218.01.00 Always/Usually2005025.01.39 (1.01--1.91)  *Sitting position* Never/Rarely2234319.31.00 Always/Usually3777921.01.09 (0.78--1.52)  *Sitting and lifting loads* Never/Rarely55111019.91.00 Always/Usually491224.51.23 (0.73--2.06)  *Sitting and leaning* Never/Rarely4448218.41.00 Always/Usually1564025.61.39 (1.00--1.93)  *Standing position* Never/Rarely1422618.31.00 Always/Usually4589621.01.14 (0.77 -1.69)  *Standing and leaning* Never/Rarely3095618.11.00 Always/Usually2916622.71.25 (0.91--1.72)[^3]

In the Poisson regression, the associations with neck pain remained for the people who were widowed and separated, had low income, had studied for 1--4 years or 5--8 years, often or always performed daily activities while sitting or leaning, and reported having had two or more diseases ([Table 5](#tbl0025){ref-type="table"}).Table 5Poisson regression analysis, final model, for associations of variables studied with neck pain.Table 5Neck painFactor*p*-ValuePR adjusted/95%CI[\*](#tblfn0005){ref-type="table-fn"}*Marital status* Married--1.00 Single0.4661.17 (0.70--2.22) Widowed/separated0.0292.26 (1.42--5.88)  *Income* High--1.00 Middle0.1291.55 (0.73--4.44) Low0.0031.32 (1.22--6.27)  *School years* 12 or higher education--1.00 9--110.0551.46 (1.16--4.00) 5--80.0401.77 (1.07--4.76) 0--40.0141.83 (1.02--5.26)  *Sitting and leaning* Never/Rarely--1.00 Always/Usually0.0211.55 (1.08--2.40)  Related diseases None--1.00 One0.0551.29 (0.72--2.80) Two or more0.0011.71 (1.55--6.31)[^4]

Discussion {#sec0020}
==========

In this study, the prevalence of neck pain was 20.3%, which is similar to what was reported in studies from southern Brazil (24.0%),[@bib0250] Spain (19.5%),[@bib0310] and Greece (20.4%)[@bib0315]; these numbers are lower than those found in China (48.7%)[@bib0220] and Sri Lanka (56.9%),[@bib0320] and higher than those found in the United States (4.4%).[@bib0225] These variations in prevalence rates may be related to socioeconomic characteristics (income and education), the perception of human health, the quality of health systems and, especially, the methodological variations of the studies[@bib0235] (prevalence period, setting the episode of neck pain, and the anatomical location).

Regarding the association of the outcome with the independent variables investigated in this study, marital status, income, years of schooling, sitting and leaning, and related diseases remained associated with neck pain in the final model. Being separated/widowed (2.26; 95% CI 1.42--5.88) is associated with neck pain; this data is similar to what was found in studies from Greece[@bib0315] and Sweden.[@bib0325] In Korea[@bib0330] and in the autonomous community of Madrid,[@bib0335] differences in marital status were not observed. The literature states that the influence of marital status is not completely clear. Marital status is probably not a risk factor for pain, but a mark for risk, and it may be related to more ergonomic exposures at home/work or characteristics of behavioral risk.[@bib0340] Another plausible explanation is the increased social support for those who live with a partner.[@bib0340]

Working in sitting and leaning body positions is the ergonomic exposure that remains associated with the outcome, which is in accordance with studies from China,[@bib0220] Sweden,[@bib0345] and Sri Lanka.[@bib0320] There are no noticeable differences in studies from Thailand[@bib0350] and Estonia.[@bib0355] The sitting posture in occupational activities -- associated with poor postural habits, ergonomically unsuitable environments, and psychosocial factors -- increases the activity of the neck extensor muscles and the sternocleidomastoid by about 35%. There is also an increase in internal pressure on the intervertebral disc core, an increase in compressive load on neck ligaments, joint capsules, and other structures of the cervical spine. This contributes to the development of inflammations in musculoskeletal structures associated with painful symptoms, as well as neck pain.[@bib0360]

Neck pain was associated with individuals who reported having two or more diseases. This data is similar to what was found in studies from the community of Madrid[@bib0365] and the countries of Denmark[@bib0370] and Spain.[@bib0310] The presence of pathological disorders makes the individual more susceptible to pain. Thus, the predisposing individual risks for pain are the previous pathological experiences and the similar symptoms in other parts of the body.[@bib0375] Malchaire et al.[@bib0210] state that this interpretation is difficult because most studies are cross-sectional; therefore, the association of symptoms with the diseases can be interpreted as a cause or as an effect.[@bib0210]

Low levels of income and education are associated with the outcome, which corroborates the results found in Germany[@bib0380] and in the Spanish community of Catalunya[@bib0385] and contradicts those found in countries such as Spain,[@bib0310] Korea,[@bib0330] and Sweden.[@bib0345] There are some hypotheses that could explain the association between events related to health and low education: socioeconomic groups not having access to specialized interventions; low knowledge interfering with the understanding of risk factors, the adoption of self-care actions, and the adherence to interventions. Individuals with low education usually work in occupations with high risk of musculoskeletal injury.[@bib0390] The other variables did not show statistically significant results in the final model; however, the literature describes these variables as risk factors for the presence of neck pain.

The main limitation of the study is the fact that data regarding the frequency, severity, intensity, length of neck pain, and how the outcome affected and/or limited the subjects' regular activities or how it changed their daily routine, have not been collected. The strength of the study is that the results are consistent with the literature and the number of interviewees.

Neck pain is a common condition that causes substantial disability. Considering that the available data from national surveys on the outcome are scarce in Brazil, this study will contribute as a reference for other epidemiological investigations and will cooperate with the national assessment of prevalence and risk factors, systematic reviews, and meta-analyses. Further studies should be conducted on the predictors and the clinical outcome of neck pain in different configurations.

This study reveals a high prevalence of neck pain and remarkable associations with individuals who are widowed/separated people, perform occupational activities while sitting and leaning, have low levels of education and income, and report two or more diseases. Knowledge of these risk factors will contribute to the development of assistance programs for the prevention and management of neck pain.
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